Conservation of habitats is a major approach in the implementation of biodiversity conservation strategies. Because of limited resources and competing interests not all habitats can be conserved to the same extent and a prioritization is needed. One criterion for prioritization is the responsibility countries have for the protection of a particular habitat type. National responsibility reflects the effects the loss of a particular habitat type within the focal region (usually a country) has on the global persistence of that habitat type. Whereas the concept has been used already successfully for species, it has not yet been developed for habitats. Here we present such a method that is derived from similar approaches for species. We further investigated the usability of different biogeographic and environmental maps in our determination of national responsibilities for habitats. For Europe, several different maps exist, including (1) the Indicative European Map of Biogeographic Regions, (2) Udvardy's biogeographic provinces, (3) WWF ecoregions, and (4) the environmental zones of Metzger et al. (2005) . The latter is particularly promising, as the map of environmental zones has recently been extended to cover the whole world (Metzger et al. in press), allowing the application of our methodology at a global scale, making it highly comparable between countries and applicable across variable scales (e.g. regions, countries). Here, we determined the national responsibilities for 71 forest habitats. We further compared the national responsibility class distribution in regard to the use of different reference areas, geographical Europe, Western Palearctic and Palearctic. We found that the distributions of natural responsibility classes resembled each other largely for the different combinations of reference area and biogeographic map. The most common rank in all cases was the "medium" rank. Most notably, with increasing size of the reference area, a shift from alloca- 
tions to a basic rank to allocations to a medium rank (from 1:4 to 1:1) was observed. The least frequent rank was the "very high" category. The methodology to determine national responsibilities presented here is readily applicable to estimate conservation responsibilities for habitats of the EU25 countries. It should be based on the environmental zones map and should use Europe as the reference area. It then provides a tool to allocate funds, direct conservation actions in the most sensible way, and highlight conservation-relevant data gaps.
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Conservation tools, environmental zones, habitat conservation, national responsibility, prioritization, scaling introduction Despite numerous legal commitments, resources for habitat conservation remain scarce, requiring a prioritization of conservation efforts. In contrast to species, for which a range of different approaches have been developed (Schnittler et al. 1994 , Couturier 1999 , Schnittler and Günther 1999 , Beissinger et al. 2000 , Carter et al. 2000 , Coates and Atkins 2001 , Keller and Bollmann 2001 , Schnittler 2004 , Brooks et al. 2006 , Schmeller et al. 2008a , fewer methods are available for habitats (but see Schnittler et al. 1994 , Essl et al. 2002 , Traxler et al. 2005 . However, European countries are responsible for conservation of natural and semi-natural habitats, as they have adopted the obligations of the Convention on Biological Diversity (CBD). Within the European Union, the principal legal instrument for habitat conservation is the 1992 Habitats Directive (92/43/EEC) which has been transposed into national law by all 27 Member States. The directive is an EU implementation of the Bern Convention (Convention on the Conservation of European Wildlife and Natural Habitats; see also Evans 2012) . At the European Council in Göteborg in 2001, the Heads of State made a commitment to "halt biodiversity loss by 2010" and the EU has adopted a biodiversity strategy with clear targets for habitat conservation (CEC 2006 (CEC , 2012 .
Priority areas of conservation importance were defined using the concept of biological hotspots for large biomes (Mittermeier et al. 1998) . At finer geographical scales, red lists are the most commonly used tool for conservation assessment as they explain the complex phenomenon "endangerment" in a simple way (The Nature Conservancy 1988 , IUCN 1996 , IUCN 2001 ), granting high public acceptance (Schnittler and Günther 1999) . The resulting threat status is also taken as a measurement for conservation priorities. However, red lists may at best be a suboptimal tool for setting conservation priorities in a country or region as the threat status does not always reflect actual conservation needs (Gärdenfors 2000 , Mehlman et al. 2004 , Eaton et al. 2005 . That is especially true from a subsidiary point-of-view, from which it is clearly more desirable to focus national conservation efforts on the habitat types centred in the respective country. As a response, the concept of national responsibility as a complementary tool was developed for species (Schnittler et al. 1994 , Schnittler and Günther 1999 , Schnittler 2004 , Schmeller et al. 2008c ).
The assessment of national responsibilities covers the notion of the importance of a region for the conservation of biodiversity in respect to its irreplaceability (Brooks et al. 2006) . Hence, national responsibility serves as a proxy for measuring the probability of global persistence for a given habitat, when a habitat of the focal area (e.g. nation or region) is lost. Hence, if the disappearance of a habitat type in the focal nation affects the global persistence particularly strongly, a nation's responsibility for that habitat is high or even very high. The nation's responsibility for a habitat would be considered low, if overall persistence of a habitat is not affected by the loss in that nation. Therefore, determination of national responsibility permits to emphasise international obligations of conservation that may not be obvious on a local level or by using national red lists only. Although the concept has already been used successfully for species, it has, with two exceptions for Europe, not yet been developed for habitats. National responsibility for habitats has been evaluated within the Red List of biotopes of Austria (Essl et al. 2002 , Traxler et al. 2005 , using the system developed by Schnittler et al. (1994) and for Annex I habitats of the Habitats Directive. However, no information is available on the methodology and the data used (presumably expert opinion; Henle et al. unpublished) . Though habitats for which Europe has a high conservation responsibility should receive high priority, each EU country is equally obliged to conserve habitats listed on the Annex I of the Habitats Directive (Council Directive 92/43/ EEC; http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:01992L0043-20070101:EN:NOT).
The goal of this contribution is the presentation of a new method to determine national responsibilities for habitats which has been derived from a similar method for species (Schmeller et al. 2008a) . We discuss limitations caused by different classifications of habitat types and develop the method in the context of different maps of biogeographical regions and environmental zones. Combining the national responsibility results with red lists or other lists reflecting the conservation status (e.g. status of habitats from reporting required by Article 17 of the Habitats Directive) will allow to determine conservation priorities and/or conservation actions and help in sharing the limited resources in observing and conserving biodiversity. We illustrate the approach for the 71 forest habitat types listed on Annex I of the Habitats Directive.
National responsibility method for habitats
The method to determine national responsibilities for habitats comprises three decision steps. Firstly, the habitat unit is defined; secondly, the distribution pattern of a habitat is determined, meaning its range within and across biogeographic and environmental regions (Figure 1 ). We used three categories (local, regional, wide), which will be defined below. The distribution pattern of a habitat is central for the assessment of national responsibilities because it measures the importance of the habitat within a focal area. The variation in distribution patterns in relation to biogeographic zones reflects the adaptability of the habitat to different climatic and environmental conditions. Therefore, a widely distributed habitat can be assumed to be more robust against environmental change, whereas habitats found only in one or two biogeographical regions may face higher pressure of disappearance due to limited adaptability and due to natural and anthropogenic catastrophic events. Our method also takes into account that different parts within a distribution area may play different roles for the overall conservation of a taxon, habitat, or a species (Hanski et al. 1995 , Brooks et al. 2006 . For example, areas with high quality examples of a habitat type are usually small and rare, with the result that some parts of a habitat's distribution range are more important for the global persistence of a habitat type and the species dependent on that habitat than others, hence having a high international importance for conservation (Schmeller et al. 2008c) . To determine the international importance of a localized habitat type for its global persistence, existing methods used several range-based criteria, such as proportional distribution, relative abundance, or location of the distribution center (Schnittler 2004 , Schmeller et al. 2008c . Here, we focus on distribution pattern (step 2) and proportional distribution (step 3). The third step determines the importance of a habitat distribution within a focal area as compared to the total distribution or reference area, determining the expected and observed distribution of a habitat, allowing an adaptation to different geographic scales. The distribution pattern and the expected value of occurrence together reflect the importance of a focal area for the global persistence of a habitat. The combination of these 3 steps results in 4 classes of national responsibility (Figure 1 ). Habitats falling within the same classes should be treated equally in regard to their conservation, as the currently available data is too coarse to make finer adjustments of the categories with less information loss. The application of each of these three steps, while generally straightforward, needs to take several issues into consideration. Step 1: Habitat type
Habitats have both an inherent variability and variations in how they are interpreted from country to country, and sometimes between regions in the same country (Evans 2010) . This means that an EU member state or any other country may be the only country where a subtype occurs even though the habitat itself is very widespread. This is an important point, when interpreting the results of a national responsibility assessment.
Definitions also differ between international organizations, such as FAO, CBD, and UNFCCC (Schoene et al. 2007) , and between non-EU European countries, e.g. for forests (EEA 2006) . In these definitions height, tree density, area, and species composition play a major role and definitions are far from being standardized (Hall et al. 1997) . In Europe differences also exist between countries in defining grazing land; in some countries heath lands (low scrub) are included, in others they are excluded, depending on farming practice. These definitions are important when assessing forest decline, land conversion, or CO 2 sequestration (Bunce et al. 2010) , and national responsibilities. These differences are also visible from the wide range of existing phytosociological vegetation classifications (e.g. Becking 1957 , Tichý 2002 , Jennings et al. 2009 ). Phytosociology has had an important influence on the Habitats Directive with some two thirds of the habitats of Annex I having a reference to a syntaxa either in the name or definition. Phytosociology has also been important in the implementation of the directive in most EU countries, as shown by e.g. Biondi et al. (2012) . Nonetheless, many nations apply a detailed local habitat classification, such as Germany (the German biotope classification : Riecken 2006) and Hungary (Hungarian National Habitat Classification System Á-NÉR: Fekete et al. 1997 , Molnár et al. 2007 .
National habitat classifications are usually structured in a hierarchical order consisting of subclasses, which allows a detailed distinction of habitat types dependent on several variables. For example, the German classification, which was used to compile the Red List of German habitats (Riecken 2006) , divides deciduous forests in several sub-classes according to local edaphic characteristics, water dependency, site elevation, or species composition. In this way, parameters are interrelated with each other and deciduous forest types are thus presented in a hierarchical order, which allows increasingly detailed distinctions when downscaling from the broadest class to a finer subclass. However, the application of national habitat classifications on surveying habitats leads to distribution information, which is coherent only within national boundaries. Detailed international habitat classifications have been developed for specific habitat groups, such as Baltic Sea habitats or wetlands, (e.g. HELCOM habitat classification 1998, Ramsar Classification System for Wetland Types 2009). However, in order to determine national responsibilities for all habitat groups, a unified classification including all habitat types occurring within the focal geographic area is required.
International classifications, which are not restricted to specific habitat groups and covering a larger geographic range, have been published for Europe and the Palearctic. The CORINE (CORINE: Coordinated Information on the Environment; Moss and Wyatt 1994) program which started in the 1980s has produced classifications of land use and of biotopes. CORINE Land Cover uses remote sensing to produce land cover maps at regular intervals using a typology with 44 units, whilst the CORINE biotopes classification distinguishes habitats at a finer scale (Devillers et al. 1991, Moss and Wyatt 1994) . The maps from CORINE Land Cover are not sufficiently detailed to be of use for assessing national responsibilities. For example only three types of natural forests are distinguished in comparison to 71 in the Habitats Directive. The CORINE biotopes classification is sufficiently detailed but there is no corresponding data on distribution of the habitat types.
The European Nature Information System (EUNIS; eunis.eea.europa.eu/) provides a database on habitats, species and protected areas which is built on a hierarchical habitat classification (Davies et al. 2004) . EUNIS aims to provide a comprehensive classification for European habitats, including a framework of descriptions using habitat parameters and presents information on habitats including descriptions, cross-references with other classification systems and gives some distribution data based on protected sites from which the habitat has been reported. At present, habitat distribution data available from EUNIS is not sufficient for use to determine national responsibility for most habitats.
Annex I of the Habitats Directive lists habitats for which Sites of Community Interest (SCI) must designate sites as part of the NATURA 2000 network as SACs (Evans 2012) and Article 17 of the European Habitats Directive requires all Member States to monitor and report on their conservation status. Although Annex I is not a classification (the habitats come from several classifications, see Evans 2006 , 2010 , Bunce et al. 2012 , it does include a wide range of natural and semi-natural habitats. Reports from the 2nd reporting period (2001) (2002) (2003) (2004) (2005) (2006) are available (ETC/BD EIONET webtool at http://biodiversity.eionet.europa.eu/article17/habitatsreport/, ETC/BD 2008b and EEA 2009), including assessments of the conservation status of habitats. The Article 17 database (http://www.eea.europa.eu/data-and-maps/data/article-17-database-habitatsdirective-92-43-eec) provides information on distribution areas of the habitat types reported by Member States. The national reports are in a variety of formats, but a harmonized set of distribution maps, based on a 10 km x 10 km grid prepared by the ETC/ BD, is available. At present the Article 17 database represents the most extensive dataset for habitat distribution and conservation status in the European Union. Although there are many problems associated with the interpretation of the habitats listed in Annex I (Evans 2010 , Evans 2012 , which can result in unevenness between Member States, basic distribution data gathered under the same framework across the EU25 is available. Therefore, at present the list of 231 habitat types of the Habitats Directive presents the only habitat dataset backed with reasonable data on distribution and extent with which to test the methodology of national responsibilities. The next update of the Article 17 database is due in 2015 and will then include data from all 27 EU Member States.
Step 2: Distribution pattern
In the second step, the distribution pattern of the habitat unit is determined. Generally, the distribution pattern may serve as an approximation of the ability of a habitat to cope with threat factors, similar to a species' distribution pattern in relation to environmental conditions (e.g. Wiens et al. 1997, McIntyre and Wiens 1999) . Hence, the distribution pattern provides information about suitable environments for habitats.
For determining the distribution pattern, the choice of the biogeographical map needs to be considered. For the assessment of habitat distribution patterns across biogeographic regions, we have examined the following maps, (1) the Indicative European Map of Biogeographic Regions (hereafter IEMB; EEA 2006, ETC-BD 2006), (2) Udvardy's biogeographic provinces (Udvardy 1975) , (3) World Wide Fund for Nature) (WWF) ecoregions (Olson et al. 2001a) , and (4) the environmental zones of Metzger et al. (2005; hereafter ESE) .
The IEMB was produced to define the biogeographical regions mentioned in Art.1 c) (iii) of the Habitats Directive (Figure 2 ) and is the official geographical framework for which Sites of Community Interest are designated and for monitoring and reporting on habitat types (Article 17 reporting). The IEMB was formally adopted by the Habitats Committee, the body established to oversee the implementation of the Habitats Directive. It is based on interpretations of the "Map of Natural Vegetation of the Member Countries of the European Community and of the Council of Europe" and the "Map of the Natural Vegetation of Europe" (Noirfalse 1987 , Bohn et al. 2000 , ETC/CB 2006) with each mapping class allocated to a biogeographical region or a group of azonal habitats. The resulting map was then generalized and in some cases adjusted for administrative convenience. The map is also used for the Emerald network, a network of protected areas under the Bern Convention. Since the SWG decided not to define sub-regions but to produce a biogeographic map at a smaller scale (1:10 million), the natural vegetation map needed to be aggregated and generalized. Vegetation classes were allocated to biogeographic regions. In the case an attribution to one particular region was impossible this area was incorporated into neighboring biogeographic regions. The delineation of regions was carried out for the territory of the EU12. The European biogeographic map was further expanded, 1) as more Member States joined the EU and, 2) to provide a biogeographic map of "PanEurope" within the framework of the Emerald network. The Emerald network under the Bern convention is a geographical complement of the Natura 2000 network in non-EU countries (see e.g. Tillmann 2005) . The expansion of the biogeographic map was generally used by Member States to suggest modifications of border delineations (ETC-BD 2006) . Politically induced amendments were carried out e.g. in Germany for the border delineation between Atlantic and Continental, as well as Alpine and Continental regions. Furthermore, Lithuania was placed entirely in the Boreal biogeographic region despite the fact that approximately half of the country is regarded to lie within the Continental biogeographic region.
In the 1960ies, the goal of establishing a worldwide network of natural reserves encompassing representative areas of the world's ecosystems was widely supported (Whittaker et al. 2005; Kleft and Jetz 2010) . In this context, the IUCN commissioned the biogeographer Udvardy to develop and refine the method of distinguishing biotic provinces (Udvardy 1969 ) incorporating Dasmann's (Dasmann 1972 , Dasmann 1974 ) biotic classifications of faunal regions and vegetation zones (Whittaker et al. 2005 ; Table 1) .
A third map, the WWF ecoregions map (Dinerstein et al. 1995 , Olson et al. 2001b ; Table 1 ) was developed since no biodiversity map with a sufficient biogeographic resolution existed to accurately reflect the world's distribution of biotic communities. Ecoregions are defined as relatively large units of land where characteristic species and habitats occur or did occur prior to land use changes. The WWF map of ecoregions was criticized for the lack of scientific explicitness, transparency, and repeatability of methods (Whittaker et al. 2005) , and for missing tests of border delineations of ecoregions (Magnusson 2004) .
The Environmental Stratification of Europe (hereafter called ESE; Metzger et al. 2005 ) was generated to produce a statistical stratification of the environment, which is suitable for stratified random sampling of ecological resources and the selection of sites for representative studies. Previous methods to statistically stratify the environment suffered from limitations, such as a coarse resolution or a small area in focus , the ESE uses a resolution of 1 km × 1 km and covers Europe as a larger focal area. The stratification was based on twenty environmental variables, examined in earlier studies (see e.g. Bunce et al. 2010) . These variables were derived from elevation data acting as surrogates of geomorphologic information, climatic variables, and indicators of northing and oceanity. A statistical clustering led to 84 environmental strata, which can be aggregated into 13 environmental zones (Figure 3 ; Table 1 ). The statisti- cal analysis provides robust divisions based on the combination of variables even in regions where large-scale continuous gradients occur (e.g. Northern Spain). The statistical approach is reproducible and independent of personal bias . Currently, the environmental stratification is used for several applications, including as units for summary reporting (Metzger et al. 2008) , for estimation of potential areas for cultivation of bio-energy crops, or for prediction of future crop yields (Ewert et al. 2005 ). The approach is currently being extended to give an environmental stratification of the world (Metzger et al. 2011, in press) . Table 1 summarizes the characteristics, advantages, and disadvantages of the four maps. Vegetation is used as the main determining factor for delineating regions in all Metzger et al. (2005) , which is based on climatic factors. The latter is the only map that is founded on a statistically rigorous stratification though Udvardy's map also uses a consistent algorithm to delineate regions. In the IEMB borders of regions were adjusted due to requests of Member States to reduce the administrative load, thus not always using environmentally consistent borders. However, it has the advantage that it is widely accepted politically. It also has the coarsest resolution, whereas the WWF ecoregions recognize the largest number of different regions within Europe (see Table 1 for details). A comparison of the different maps (see Annex Table A1 -3), shows marked differences between them. For most zones the correspondence among the four maps is limited (often less than 75%).
Distribution pattern and the different biogeographic and environmental maps
Comparison of the different biogeographic maps has shown differences between each of them, e.g. the number of biogeographic regions or environmental zones is not the same. Thus, habitats may occur in more zones when using fine-grained biographic zones than when using coarser grained maps. Moreover, as environments rarely have abrupt natural borders, any stratification will sometimes allocate similar environments on both sides of a border into different categories. This can result in habitats with small distributions occurring in 2 or more zones. For example, habitat 91R0, "Dinaric dolomite Scot's pine forest (Genisto januenis-Pinetum)", with a reported distribution area of 2885 km 2 belongs to the 10 habitats with the smallest distribution ranges but is found in two zones of the IEMB map. The definition of classes of the distribution pattern used should reflect these aspects in such a way that the distribution of habitats across responsibility classes should not deviate too strongly from each other when different biogeographic concepts are used and should not allocate habitats with a small distribution area into a wide category. Here, we develop the categories for two maps, the ESE, as it has been widely accepted in habitat monitoring and is based on objective criteria for the delimitation of the different environmental zones, and the IEMB map, which has a legal status.
For the IEMB map, a local distribution pattern is attributed to habitats occurring in patches belonging to a single biogeographic region. Regional are habitats with a up to two-thirds of the distribution area in one biogeographic region. Wide refers to habitats with a distribution spanning two or more biogeographic regions.
For the ESE, a local distribution pattern is attributed to habitats occurring in only one environmental zone. Habitats have a regional distribution, if they are restricted to two neighboring environmental zones. All habitats with a distribution spanning three or more environmental zones were considered habitats with a wide distribution.
Step 3: Expected distribution probability The third step of the proposed national responsibility method is to determine the expected value of occurrence (OV exp ) in the focal area (e.g. a country). Following the suggestion of Bollmann (2001, 2004) , first the expected distribution probability (DP exp ) and the observed distribution probability (DP obs ) are compared. DP exp is calculated as the ratio of the total distribution area of the habitat and the size of the reference area, while DP obs is obtained as the ratio of the distribution range of the habitat in a focal region (country) to the total size of the focal region. If the latter value is above double the expected distribution probability, the expected value of occurrence of a habitat in the focal area is high, whereas below it is classified as being low (DP obs > 2* DP exp Þ OV exp = High; DP obs < 2* DP exp Þ OV exp = Low).
The reference area should comprise the potential distribution area of a habitat in order to correctly determine whether the habitat distribution within a focal country plays a crucial role for the global persistence of a habitat or not. The main difficulty with this approach is data availability on habitat distribution and the different definitions, which exist world-wide. Also, different habitats will have different distributional limits so that whatever the reference area is some habitats will be included only incompletely or marginally. Several reference areas might be considered appropriate Another important decision in this last step concerns the cut-off value. When can we consider an observed distribution probability as high or low? If the observed probability is twice as high as the expected value does this count as high? Given that the Agenda 2010 and the Aichi targets oblige European Member States to conserve a significant part of its biodiversity in each biogeographic region, this third and last step, as suggested here, should be conservative and accounts for the international importance of a habitat in a country and within a biogeographic region.
National responsibilities for EU forest habitats As a test of the proposed methodology, we determined national responsibilities across geographical Europe, the Western Palearctic region, and the Palearctic region as reference areas and the ESE and IEMB maps for the 71 Annex I forest habitat types occurring in the EU25 (Table A4) . We assessed national responsibilities using spatial datasets giving distribution of the habitats (EEA 2009). The habitat distribution across biogeographic regions of both biogeographic maps was created by overlaying shapefiles with a biogeographic map using the "Identify" tool from the "Analysis tools" in ArcGIS v10 (Esri), which attributes names of the biogeographic regions to the habitat distribution polygons. Polygons stretching over several regions were cut at biogeographic borders and each new polygon was attributed the name of the underlying region. Afterwards, we calculated the area of the habitat distribution polygon for the biogeographic region(s) where it occurred.
Results
The highest number of forest habitat types was found in Italy (36 out of 71; 51%) followed by France (29, 41%), Spain (28, 39%) and Greece (27, 38%; Figure 4 ). The number of habitat types was positively correlated with the size of the country (R 23 = 0.702; p < 0.001).
The distributions of natural responsibility (NR) classes largely resembled each other for the different combinations of reference area and biogeographic map. The most common rank in all cases was "medium"; the rank "very high" was the least common ( Figure 5) . We compared the number of NR-ranks of the six different combinations of reference area and biogeographic map using the combination Europe as reference area and the IEMB map as a baseline. The least affected rank in all the different assessments was the rank "very high", which showed an N between 22 and 24. The largest differences were found for the "basic" rank. The number of this rank ranged between 59 and 134 ( Figure 5 ). With increasing size of the reference area, a shift from allocations to a basic rank to allocations to a medium rank (from 1:4 to 1:1) was observed (Figure 6 ; Figure 7 ). The comparison of the allocation of habitats to responsibility classes between the two different biogeographic maps ESE and IEMB showed a shift from lower to higher ranks for all three reference areas, especially a shift from the ranks "medium" toward "high" (Figure 7 ), for the finer grained ESE map.
Comparing the two biogeographic maps by country reveals shifts mainly from medium to high ranks for northern countries (EE, LV, LT, FI, SE) and countries in the Mediterranean bioregion (ES, IT, FR, CY, PT). Changes were the least for countries in Central and Western Europe (BE, IE, LU, NL, PL, UK; Figure 8 ). We also found higher ranks with increasing size of the reference area (comparison of Palearctic Region to geographical Europe in Figure 9 ). The strongest shifts from basic to medium ranks were observed for AT, DK, FR, and IT.
A multiple regression of the differences in the rank "medium" between NR assessments based on the ESE map using as reference area the Palearctic region or geographical Europe (F 2,22 = 6.899; p = 0.005) showed a difference, but this difference was not explained by the size of a country (t 22 = -1.304; p = 0.205). Differences were mainly driven by the number of habitats occurring within a country (t 22 = 3.507; p = 0.002). 
Discussion
In the light of continuing decline of natural habitats (CBD 2010) and on-going biodiversity loss (Ricketts et al. 2005 , Hoffmann et al. 2010 , the commitment for nature protection legally defined in the Birds and Habitats Directives requires urgent implementation. As resources remain scarce, states are forced to determine their national responsibilities and set conservation priorities. Here we propose a method to determine national responsibilities for European habitat types, following a methodology initially developed for species (Schmeller et al. 2008b ). The method was applied to 71 forest habitat types using three different reference areas and two different biogeographical maps. We found a shift to higher national responsibility ranks with increasing size of the reference area, due to an increasingly smaller ratio between reference area and total distribution area. We also observed a shift from medium to high national responsibility ranks when using the finer grained ESE , as compared to the IEMB map. However, the lowest ("basic") and the highest rank ("very high") were little changed by the choice of biogeographical/environmental map. Further, our method was not directly influenced by the size of a country, but rather by the number of habitat types found within each country.
The method proposed here, while scientifically sound and relatively robust, suffers from two main issues related to the conservation of habitat types, 1) the lack of a globally and even regionally accepted habitat classification, and 2) the limited availability of distribution data across biomes, such as the Western Palearctic or the Palearctic in general. The first point impacts on the method in two ways, firstly, it restricts its usability to habitats with the same definition standard, and secondly comparability of national responsibilities of habitats with the same definition may not be totally correct, as important elements can differ in habitat types found e.g. in northern or central Europe due to environmental or ecological drift (e.g. Ewald 2003 ). In addition, differing habitat definitions make it cumbersome to retrieve information on the total distribution area of a habitat type as well as it does impact on the monitoring of a habitat type per se (e.g. Mücher et al. 2009 ). If a habitat definition is unclear, monitoring data from different sources (e.g. national authorities responsible for nature conservation) may not be compatible. Further, if the same habitat has different names in the European Union than e.g. in Russia, the total distribution area is difficult to determine. From a conservation perspective, our method would overestimate the responsibilities for a habitat type in case we underestimate its complete distribution area or in case a habitat type definition has created a subtype of a habitat (hence it would be likely small and patchy). Hence, we consider our proposed method as conservative and thus applicable, at least to the European situation.
The aim of our method, however, is to create a globally applicable method to determine national responsibilities. Accepted habitat classifications and spatial information on their distribution are therefore urgently needed, as recommended in a recent article (Rodríguez et al. 2011 ). Once such data are available, we recommend the following addition to our methodology: A first biome-wide assessment of the distribution probability needs to be undertaken, comparing the expected and observed distribution probability of a habitat e.g. for Europe, the Middle East, and Asia. If the distribution probability is high, a finer scale assessment, with a reduced reference area (for habitats in Europe currently geographical Europe might be the best) needs to be done. This way, habitat types can be partitioned out between e.g. Europe, the Middle East and Asia, avoiding doing assessments of habitats with a very small part of their global distribution in the focal area.
In conclusion, the methodology to determine national responsibilities presented here is readily applicable to determine conservation responsibilities for habitats of the EU25 countries. It should be based on the environmental stratification of Europe (ESE; Metzger et al. 2005) and should use geographical Europe as the reference area due to limited data availability outside of Europe. For a fully comprehensive coverage of conservation needs, the national responsibilities for both species and habitats would need to be determined. Our method then provides a tool to allocate funds, direct conservation actions in the most sensible way, and point out data gaps (currently mainly the EU). Currently, distribution data is only available for the habitats of Annex I of the Habitats Directive but this is not based on a single habitat classification and the habitats are drawn from varying levels. Annex I also includes both habitat types and landscape units. Poor definitions and overlapping habitat types lead to frequent misinterpretations and data coherence needs to be improved to obtain a unified, logical and science-based classification of habitats for Europe and globally (see also Davies et al. 2004 , ETC/BD 2008 . Only with such a classification and distribution data will it be possible to determine national responsibilities for all habitat groups; the higher the standardization of the habitat classification and the quality of the (distribution) data, the higher the accuracy and reliability of the assessment. Generally, national responsibilities can be estimated based on any biogeographical map, although, due to politically influenced delineation of regions, small number of biogeographic regions, and interrelations with the chosen habitat classification, the application of the IEMB map leads to overall lower national responsibilities than the use of other maps. We do not consider this as an important problem, as the order of habitats in the priority list obtained by our methodology only changed in very few cases and because the two highest responsibility classes were rather robust to changes in the biogeographic map.
There are two more important problems, which need to be considered in the future, 1) the variability in the quality of a habitat and 2) the coherence of distribution data. The quality of a habitat type has not been homogeneously assessed across Europe, but may depend on management history, size, pollution and other factors. Our method can capture habitat quality by replacing the step on distribution pattern (as also suggested for the species method using abundance data) with a quality index. However, such data is not available widely and thus currently not applicable. Secondly, in the future, coherent distribution data, based on a consistent and complete habitat classification, should be gathered and made available across more countries than the EU25. Then, the methodology to determine national responsibilities has a unique potential to set, in combination with existing systems of threatenedness, such as Red Lists, conservation priorities (Schmeller et al. 2008a) . It can contribute to effectively close gaps in habitat protection networks and prevent the further decline of natural habitat types, also beyond the European Union borders and would also emphasize the concept of biodiversity hotspots, while not ignoring habitats and species that do not occur in hotspots (Ernst et al. 2000) .
